Elevated oxidative stress and decreased antioxidant function in the human hippocampus and frontal cortex with increasing age: implications for neurodegeneration in Alzheimer's disease.
Oxidative stress and mitochondrial damage are implicated in the evolution of neurodegenerative diseases. Increased oxidative damage in specific brain regions during aging might render the brain susceptible to degeneration. Previously, we demonstrated increased oxidative damage and lowered antioxidant function in substantia nigra during aging making it vulnerable to degeneration associated with Parkinson's disease. To understand whether aging contributes to the vulnerability of brain regions in Alzheimer's disease, we assessed the oxidant and antioxidant markers, glutathione (GSH) metabolic enzymes, glial fibrillary acidic protein (GFAP) expression and mitochondrial complex I (CI) activity in hippocampus (HC) and frontal cortex (FC) compared with cerebellum (CB) in human brains with increasing age (0.01-80 years). We observed significant increase in protein oxidation (HC: p = 0.01; FC: p = 0.0002) and protein nitration (HC: p = 0.001; FC: p = 0.02) and increased GFAP expression (HC: p = 0.03; FC: p = 0.001) with a decreasing trend in CI activity in HC and FC compared to CB with increasing age. These changes were associated with a decrease in antioxidant enzyme activities, such as superoxide dismutase (HC: p = 0.005), catalase (HC: p = 0.02), thioredoxin reductase (FC: p = 0.04), GSH reductase (GR) (HC: p = 0.005), glutathione-s-transferase (HC: p = 0.0001; FC: p = 0.03) and GSH (HC: p = 0.01) with age. However, these parameters were relatively unaltered in CB. We suggest that the regions HC and FC are subjected to widespread oxidative stress, loss of antioxidant function and enhanced GFAP expression during aging which might make them more susceptible to deranged physiology and selective neuronal degeneration.